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Description 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to a sterilizing 
apparatus and a sterilizing method for automatically 
sterilizing medical instruments such as endoscopes or 
the like with the use of oxidation water. 
[0002] The use of endoscopes has rapidly spread in 
recent years to inspect upper and lower alimentary ca- 
nal such as the esophagus, stomach, etc. and the large 
intestine, etc., inviting an increase in the number of the 
endoscopic inspections carried out in each facility. In 
spite of this fact, however, every facility owns merely a 
few endoscopes due to the expensiveness. While the 
endoscopes finishing the day's service are cleaned and 
sterilized before kept in the depositary, the sterilization 
of the endoscopes cannot be said to be executed 
enough, because the number of inspections is in- 
creased, the facility possesses only a small number of 
endoscopes, in other words, the using number of times 
per one endoscope is increased, or due to time and la- 
bor problems. The endoscopes shared among patients 
are consequently not clean, resulting in a fear that 
germs and virus adhering to the endoscopes spread 
among the patients. The infection with the germs and 
virus has drawn particular attention lately in accordance 
with the increase of the inspecting number of times. 
[0003] JP-A-071 1 6664 discloses a sterilizing appara- 
tus comprising an electrolyzation device which has an 
electrolytic cell and produces acidic electrolytic water 
from brine. JP-A-071 71 1 01 discloses a sterilizing appa- 
ratus for endoscopes which produces and uses electro- 
lytic water as a disinfectant. 

[0004] Any sterilizers for the endoscopes in the mar- 
ket use sterilization liquid or disinfectant including liquid 
medicine, e.g., a glutaraldehyde formulation solution, 
which require time not only to soak the endoscopes in 
the sterilization liquid, but to rinse the sterilization liquid, 
that is, several tens minutes in total. The endoscopes 
shared among the patients cannot be sterilized simply 
in a short time by the above conventional sterilizers. 

SUMMARY OF THE INVENTION 

[0005] Accordingly, an object of the present invention 
is to provide a sterilizing apparatus and a sterilizing 
method enabling easy sterilization of medical instru- 
ments in a short time. 

[0006] In accomplishing these objects, the present in- 
vention provides a sterilizing apparatus for medical in- 
struments according to claim 1. 

[0007] By the construction of the present invention, 
the electrolyzation device produces in the electrolytic 
cell the acidic electrolytic water for the sterilization of the 
medical instruments set in the sterilization bath. On the 
other hand, the circulation device supplies the acidic 
electrolytic water produced at the electrolytic cell to the 



sterilization bath, and also returns the acidic electrolytic 
water from the sterilization bath to the electrolytic cell, 
thus circulating the acidic electrolytic water between the 
electrolytic cell and sterilization bath thereby to sterilize 

5 medical instruments. When the acidic electrolytic water 
is used as a disinfectant as above, since the acidic elec- 
trolytic water remaining on the surface of the sterilized 
medical instruments is changed to neutral water in ac- 
cordance with the lapse of time, the sterilizing apparatus 

10 of the present invention eliminates the necessity for rins- 
ing the disinfectant after the sterilization although con- 
ducted in the prior art, achieving the sterilization in a 
short time. Moreover, the sterilizing apparatus enables 
easy sterilization of medical instruments, because it is 

15 enough to simply put the medical instruments in the ster- 
ilization bath. When the acidic electrolytic water is cir- 
culated to sterilize endoscopes, it is effective in that the 
consumption of water is decreased, the exchange of wa- 
ter is not required, and a water feed/discharge piping to 

20 the sterilizing apparatus is eliminated. 

[0008] According to another aspect of the present in- 
vention, there is provided a sterilizing method for med- 
ical instruments according to claim 13. 



[0009] These and other aspects and features of the 
present invention will become clear from the following 
description taken in conjunction with the preferred em- 
bodiments thereof with reference to the accompanying 
drawings, in which: 

Fig. 1 is a schematic view showing an example of 
the constitution of asterilizing apparatus for medical 
instruments, useful for understanding, but not em- 
bodying the present invention. 
Fig. 2 is a schematic view showing an example of 
the constitution of asterilizing apparatus for medical 
instruments useful for understanding, but not em- 
bodying the present invention; 
Fig. 3 is a sectional view of a modified sterilization 
bath in the sterilizing apparatus shown in Figs. 1 
and 2, which illustrates a part of the present inven- 
tion. 

Fig. 4 is a sectional view showing the constitution 
of a filter part shown in Fig. 2; 
Fig. 5 is a sectional view of a connection end part 
connected to the sterilization bath in Fig. 2 or 3 and 
a nozzle; 

Fig. 6 is a schematic view showing an example of 
the constitution of asterilizing apparatus for medical 
instruments in a further different embodiment of the 
present invention, which is particularly fit for the 
sterilization of endoscopes; 
Fig. 7 is a plan view of the sterilization bath shown 
in Fig. 6 and explaining the position where the con- 
nection end parts are formed; 
Fig. 8 is a perspective view indicating the outward 
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appearance of the sterilizing apparatus of Fig. 6; 
and 

Fig. 9 is a perspective view of a state when an en- 
doscope is sterilized by the sterilizing apparatus of 
Fig. 6. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[001 0] Before the description of the present invention 
proceeds, it is to be noted that like parts are designated 
by like reference numerals throughout the accompany- 
ing drawings. 

[001 1 ] A sterilizing apparatus for medical instruments 
in one mode of the present invention will be described 
below with reference to the drawings. A sterilizing meth- 
od for medical instruments in one mode of the present 
invention is executed by this sterilizing apparatus. It is 
to be noted here that a filter 60 in the following descrip- 
tion is one embodiment of a removing member 60 as 
specified in the claims, and a nozzle 502 in the following 
description is one embodiment of a gas feeder 502 as 
specified in the claims. 

[0012] Fig. 1 shows the basic structure of a sterilizing 
apparatus 1 for medical instruments. Roughly speaking, 
the sterilizing apparatus 1 has an electrolyzation device 
2, a sterilization bath 3 and a circulation device 4. 
[001 3] The electrolyzation device 2 has an electrolytic 
cell 21 storing electrolytic water 20, a plus electrode 22a 
and a minus electrode 22b (generally referred to as an 
electrode 22) soaked in the electrolytic water 20 to pro- 
duce acidic electrolytic water 20a and alkalic electrolytic 
water 20b through the electrolyzation of the electrolytic 
water 20, a power source 23 for supplying direct current 
to the electrode 22, an ion exchange film 24 set in the 
electrolytic cell 21 to form a wall as a boundary between 
the acidic electrolytic water 20a and the alkalic electro- 
lytic water 20b. The amount of the electrolytic water 20 
stored in the electrolytic cell 21 is approximately 1 0€ so 
that the acidic electrolytic water can be generated in a 
short time. For facilitating the electrolyzation, the elec- 
trolytic water 20 is a 0.05% aqueous solution of sodium 
chloride obtained by dissolving sodium chloride of 5g in 
city water of 10€. The electrolytic cell 21 is partitioned 
by the ion exchange film 24 to keep the capacity ratio of 
an acidic electrolytic water cell 21 a and an alkalic elec- 
trolytic water cell 21 b to be 6:4. The reason why the ca- 
pacity of the cell 21a is set larger than that of the cell 
21 b is to use the acidic electrolytic water 20a to sterilize 
medical instruments in the sterilizing apparatus 1. The 
electrode 22 is obtained by plating a titanium plate with 
platinum. As indicated in the drawing, the plus electrode 
22a is spaced approximately 95mm from the minus 
electrode 22b via the ion exchange film 24 to be op- 
posed generally in parallel to each other. The power 
source 23 feeds a starting current for the electrolyzation 
of not larger than 5A to the electrode 22 until the elec- 
trolytic water 20 reaches a target specific value to be 



described later and feeds a keep current of about 1A 
after the target specific value is achieved to maintain the 
specific value. The starting current is set to be not larger 
than 5A as above in order to prevent the electrolytic wa- 
5 ter 20 from being suddenly electrolyzed thereby to re- 
strict the generation of free chlorine as much as possi- 
ble. The concentration of the generated residual chlo- 
rine is about 6ppm. The ion exchange film 24 is a cation 
exchange film of a fluorocarbon resin. 
w [0014] The sterilization bath 3 is for example U- 
shaped in cross section as shown in Fig. 1 and formed 
of a resin material such as vinyl chloride or the like. With- 
in the sterilization bath 3 is disposed, for instance, a wire 
screen 31 on which medical instruments such as syring- 
es es, needles, endoscope main bodies, endoscope ac- 
cessories, etc. are placed. 

[0015] In the present invention, the sterilization bath 
3 is formed differently, for example, as indicated in Fig. 
3. The same components as in Fig. 1 are designated by 
20 the same reference numerals in Fig. 3 and the descrip- 
tion therefor will be omitted. The sterilization bath 300 
has a first sterilization part 301 and a second sterilization 
part 302. The acidic electrolytic water 20a is supplied to 
the first sterilization part 301 to sterilize endoscopes, 
25 while medical instruments are sterilized in the second 
sterilization part 302 by the acidic electrolytic water 20a 
overflowing from the first sterilization part 301 . The over- 
flow method is employed so as to completely sink the 
endoscopes in the acidic electrolytic water. A basket 303 
30 of metal meshwork is set in the second sterilization part 
302 to accommodate medical instruments therein. 
[001 6] The circulation device 4 is provided with a feed 
piping 40 preferably formed of silicon rubber, a pump 41 
for feeding the acidic electrolytic water 20a in the elec- 
ts trolytic cell 21 into the sterilization bath 3 through the 
feed piping 40 and, a return piping 42 preferably formed 
of silicon rubber to return the acidic electrolytic water 
20a supplied to the sterilization bath 3 to the electrolytic 
cell 21 . The above feed piping 40 has one end opened 
40 at a bottom part 25 of the acidic electrolytic water cell 
21 a of the electrolytic cell 21 and the other end opened 
to the sterilization bath 3. The return piping 42 has a 
return piping 42a for guiding the acidic electrolytic water 
20a in the sterilization bath 3 to the acidic electrolytic 
45 water cell 21 a of the electrolytic cell 21 and a return pip- 
ing 42b for guiding the acidic electrolytic water 20a to 
the alkalic electrolytic water cell 21 b via a valve 43. As 
will be described later, the valve 43 is opened when the 
0.05% sodium chloride solution is injected to the sterili- 
se zation bath 3 when the sterilizing apparatus is started, 
whereby 60% of the 0.05% sodium chloride solution is 
fed to the acidic electrolytic water cell 21 a, with the re- 
maining 40% fed to the alkalic electrolytic water cell 21 b. 
After the sterilization operation is started, the valve 43 
55 is brought into a closed state to refrain the acidic elec- 
trolytic water 20a in the sterilization bath 3 from returning 
to the alkalic electrolytic water cell 21 b. The acidic elec- 
trolytic water 20a in the sterilization bath 3 drops be- 
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cause of the gravity to the acidic electrolytic water cell 
21 a through the return piping 42a. 
[0017] Fig. 2 shows a sterilizing apparatus 5 for med- 
ical instruments which is useful for aiding the under- 
standing of the present invention. The same parts as 
those of Fig. 1 are designated by the same reference 
numerals in Fig 2, the description of which will be omit- 
ted. 

[0018] The above-described sterilizing apparatus 1 is 
so constituted as to supply the acidic electrolytic water 
20a into the sterilization bath 3 only from an upper part 
32 of the sterilization bath 3 as shown in Fig. 1 . On the 
other hand, in the sterilizing apparatus 5, in order to in- 
crease a sterilization efficiency for the medical instru- 
ments set in the sterilization bath 3, a second system 
comprising a feed piping 52 and a pump 53 which is a 
system to supply the acidic electrolytic water 20a into 
the sterilization bath 3 from a bottom part 33 of the ster- 
ilization bath 3 is provided, in addition to a first system 
of a feed piping 50 and a pump 51 which is the same 
system as that of the sterilizing apparatus 1 . Moreover, 
another set of a piping and a pump is arranged for each 
of the first and second systems. That is, four feed pip- 
ings 50, 52, 54, 56 of two systems are installed in the 
circulation device 4 of the sterilizing apparatus 5. 
[0019] A connection end part 500 where each feed 
piping 52, 56 feeding the acidic electrolytic water 20a 
into the sterilization bath 3 at the bottom part 33 of the 
sterilization bath 3 is connected and opened to the bot- 
tom part 33 may be formed inside the sterilization bath 
3 and so oriented as to generate a flow of the acidic 
electrolytic water 20a in the sterilization bath 3. The flow 
of the acidic electrolytic water brought about in the ster- 
ilization bath 3 improves the sterilization efficiency for 
medical instruments set in the sterilization bath 3. In or- 
der to generate the above flow of the acidic electrolytic 
water, the connection end part 500 is arranged at the 
bottom part 33 of the sterilization bath 3 in a manner to 
jet the acidic electrolytic water 20a out, for instance, in 
parallel to a bottom face 34 of the sterilization bath 3. It 
is more favorable if the connection end part 500 is ar- 
ranged to be nearly completely accommodated in a re- 
cessed part 35 formed at the bottom face 34 of the ster- 
ilization bath 3 and make an acute angle between the 
direction in which the acidic electrolytic water 20a is jet- 
ted and the bottom face 34, as indicated in Fig. 5. The 
recessed part 35 is formed to less project the connection 
end part 500 from the bottom face 34 thereby to refrain 
the connection end part 500 from being an obstacle to 
the medical instruments set in the sterilization bath 3. 
[0020] It is desirable if a nozzle 502 is set at a part 
501 where the feed piping 52, 56 is connected to the 
sterilization bath 3 to suck the air into the feed piping 
52, 56 by the flow of the acidic electrolytic water 20a in 
the feed piping 52, 56, as shown in Fig. 5. While the 
nozzle 502 feeds the air to the interior of the feed piping 
52, 56 as mentioned above, an opening part at one end 
of the nozzle 502 is positioned higher than the water lev- 



el in the sterilization bath 3 so as to prevent the acidic 
electrolytic water 20a from leaking outside the piping via 
the nozzle 502. Alternatively, the nozzle 502 may be 
connected to an air pump 504 thereby to forcibly feed 

5 the air into the piping 52, 56. The set position for the 
nozzle 502 is desirably the above part 501 , but not lim- 
ited to this position and may be an adequate position 
between the pump 53, 57 and the sterilization bath 3. 
Or, the nozzle 502 may be arranged at a suitable posi- 

10 tion between the pump 51 , 55 of the feed piping 50, 54 
and the sterilization bath 3. 

[0021] A filter 60 to remove solid substance included 
in the acidic electrolytic water 20a discharged from the 
sterilization bath 3 is disposed in the circulation device 

15 4 in the sterilizing apparatus 5, more specifically, at the 
return piping 42a which returns the acidic electrolytic 
water 20a in the sterilization bath 3 to the acidic electro- 
lytic water cell 21 a of the electrolytic cell 21 . A case 65 
accommodating the filter 60 is placed on a top plate 26 

20 of the electrolytic cell 21. The acidic electrolytic water 
20a passing the filter 60 falls into the acidic electrolytic 
water cell 21a. 

[0022] The filter 60 will be depicted with reference to 
Fig. 4. The filter 60 is made of polypropylene in a cylin- 

25 drical form as illustrated to trap solid substance of a size 
of not smaller than several tens |um or so. The filter 60 
is fitted inside the case 65. The return piping 42a is con- 
nected at a predetermined position of an upper plate 65a 
of the case 65 to feed the acidic electrolytic water 20a 

30 from the sterilization bath 3 to the side of the inner pe- 
riphery of the cylindrical filter 60. A net-like coarse filter 
67 of polypropylene is set at a bottom part 66 of the case 
65 so as to filter the acidic electrolytic water 20a drop- 
ping to the acidic electrolytic water cell 21a directly 

35 through a cylinder or trunk part of the filter 60 without 
passing through the filter 60. Further, an opening 68 is 
formed to drop the acidic electrolytic water 20a passing 
the filter 60 to the acidic electrolytic water cell 21 a. The 
case 65 is so designed as to allow the filter 60 to be 

40 easily set/detached to the case 65. 

[0023] Fig. 6 indicates a sterilizing apparatus 7 for 
medical instruments in a further different embodiment 
of the present invention. Among the parts shown in Fig. 
6, the same as in Fig. 2 are represented by the same 

45 reference numerals and the description therefor will be 
omitted here. The sterilizing apparatus 7 is particularly 
targeted to endoscopes as medical instruments to be 
sterilized. Moreover, the sterilizing apparatus 7 is, with 
the aim of preventing the infection among patients and 

50 sterilizing the endoscopes in a short time, to sterilize on- 
ly a part of the endoscopes having germs, etc. adhered 
thereto as a result of the inspection to patients. There- 
fore, although a manipulation part 71 3 of the endoscope 
and the periphery thereof are generally not sterilized, it 

55 is possible to sterilize the manipulation part 713 as well 
in a sterilization bath of the apparatus to be described 
later. 

[0024] In the sterilizing apparatus 7, the circulation 
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device 4 includes feed pipings 70, 72, 74, 76 and pumps 
71 , 73, 75, 77. The feed pipings 70, 72 and pumps 71 , 
73 feed the acidic electrolytic water 20a to a sterilization 
bath 310 from two points at a bottom part 314 of the 
sterilization bath 310. The feed piping 74 and pump 75 
feed the acidic electrolytic water 20a mainly through a 
forceps opening 713a and a suction button opening 
713b of the manipulation part 71 3 of an endoscope 71 0 
into an internal insertion part 711 to be inserted into the 
body of a patient. Meanwhile, the feed piping 76 and 
pump 77 feed the acidic electrolytic water 20a mainly 
through an air/water feed button opening 713c of the 
manipulation part 713 into a connection part 712 to be 
connected to a light source device for the endoscope 
(not shown). 

[0025] The sterilization bath 310 of the sterilizing ap- 
paratus 7 includes an annular sterilization bath 311 
where the internal insertion part 711 of the endoscope 

710 is stored and an accessory sterilization bath 312 
integrally formed with the sterilization bath 31 1 which is 
located at a central part of the sterilization bath 31 1 and 
to which the acidic electrolytic water 20a overflowing 
from the sterilization bath 311 runs in. The insertion part 

71 1 wound along the outline of the sterilization bath 311 
is accommodated in the sterilization bath 31 1 . Accesso- 
ries of the endoscope 710 and other medical instru- 
ments are kept in a metal netting 313 in the sterilization 
bath 312. The sterilization bath 312 holds one end of the 
connection part 712. 

[0026] In the sterilizing apparatus 7 of the above-de- 
scribed constitution, the outer face of the insertion part 
71 1 of the endoscope 71 0 is sterilized by the acidic elec- 
trolytic water 20a filled in the sterilization bath 311 , and 
moreover, the interior of each of the manipulation part 
713 including the forceps opening 713a, insertion part 
711 and connection part 712 is sterilized by the acidic 
electrolytic water 20a fed to the endoscope 71 0 through 
the feed pipings 74, 76. The acidic electrolytic water 20a 
supplied into the insertion part 711 is discharged out 
from a front end 711a of the insertion part 711 to the 
sterilization bath 31 1 . On the other hand, the acidic elec- 
trolytic water 20a supplied into the connection part 712 
is discharged from a connection end part 712a of the 
connection part 712 to the accessory sterilization bath 
312. 

[0027] The sterilizing apparatus 7 alike has the re- 
cessed part 35 as described in the preceding embodi- 
ments at the bottom part 314 of the sterilization bath 
31 0. The connection end part 500 is formed to be nearly 
totally accommodated in the recessed part 35. Also the 
nozzle 502 is provided. The connection end part 500 is 
oriented to jet the acidic electrolytic water 20a in a di- 
rection indicated by an arrow 505 in Fig. 7 so as to form 
a flow of the water in one direction along the outline of 
the sterilization bath 31 1 . Moreover, the connection end 
parts 500 are separated 180° on the circumference of 
the sterilization bath 311 as in Fig. 7. In the meantime, 
the insertion part 711 is wound in an opposite direction 



to the direction of the water flow and accommodated in 
the sterilization bath 311. 

[0028] The outward appearance of the sterilizing ap- 
paratus 7 is as shown in Fig. 8. In Fig. 8, the same parts 
5 as in Fig. 6 are indicated by the same reference numer- 
als. At the same time, in Fig. 8, a decorative plate at the 
front face of the apparatus is removed to show the elec- 
trolytic cell 21 , etc. inside the apparatus. Moreover, the 
electrolytic cell 21 is displayed in partly broken in order 
to show the plus electrode 22a, minus electrode 22b and 
ion exchange film 24. A reference numeral 750 is a dis- 
charge pipe. When the discharge pipe 750 is inclined to 
the front face of the sterilizing apparatus 7 about a lower 
part of the electrolytic cell 21 , the acidic electrolytic wa- 
ter 20a and alkalic electrolytic water 20b in the electro- 
lytic cell 21 are mixed, neutralized and discharged out- 
side the apparatus. 

[0029] Fig. 9 shows an arrangement how the steriliz- 
ing apparatus 7 and the endoscope 71 0 are set to ster- 
ilize the endoscope by the sterilizing apparatus 7. In oth- 
er words, Fig. 9 shows a state that after the insertion 
part 71 1 is wound and accommodated in the sterilization 
bath 311 as discussed above, then a lid 751 is closed, 
the manipulation part 713 is held by a supporting tool 
770 supported at the rear face of the sterilizing appara- 
tus 7 and the connection part 712 is held by the sterili- 
zation bath 312. 

[0030] In each of the foregoing embodiments, the 
acidic electrolytic water 20a is adapted to freely drop 
from the sterilization bath 3 to the electrolyzation device 

2 in order to make the sterilizing apparatus compact, 
cost-saving, and diminish failures, etc. through the re- 
duction of the numberof pumps. In otherwords, the ster- 
ilization bath 3 is located above the electrolytic cell 21 . 
However, the positional relationship of the sterilization 
bath 3 and electrolytic cell 21 is not limited to this. For 
example, the sterilization bath 3 and the electrolyzation 
device 2 can be freely arranged if the acidic electrolytic 
water 20a is forcibly supplied from the sterilization bath 

3 to the electrolytic cell 21 . 

[0031 ] The operation of the sterilizing apparatuses for 
medical instruments constructed as above will be de- 
picted below. The operation of the sterilizing apparatus 
7 of Fig. 8 will be discussed herein by way of example. 
[0032] Approximately 10€ city water is poured into a 
bucket or the like container, to which a prescribed 
amount of sodium chloride is added as described be- 
fore, whereby the electrolytic water 20 of 0.05% sodium 
chloride aqueous solution is produced. The electrolytic 
water 20 is injected to the accessory sterilization bath 
312. The injected electrolytic water 20 is, through the 
return pipings 42a, 42b, distributed and injected to the 
acidic electrolytic water cell 21 a and the alkalic electro- 
lytic water cell 21 b. As mentioned earlier, since the flow 
rate of the return pipings 42a and 42b is set to be 6:4, 
6€ among the 1 0€ electrolytic water 20 is injected to the 
acidic electrolytic water cell 21 a and 4€ is injected to the 
alkalic electrolytic water cell 21 b. 
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[0033] Then, a power switch of the sterilizing appara- 
tus 7 is manipulated and a timer is set to start to elec- 
trolyze the electrolytic water 20 one hour earlier than the 
time to start the sterilization. At the above-set time, the 
starting current of not larger than 5A is provided from 
the power source 23 to the plus and minus electrodes 
22a, 22b, so that the electrolytic water 20 is started to 
be electrolyzed in the electrolytic cell 21 . The sterilizing 
apparatus 7 is equipped with a weekly timer which can 
be set to start the electrolyzation at a constant time on 
week days. 

[0034] The electrolyzation produces the acidic elec- 
trolytic water 20a in the acidic electrolytic water cell 21 a 
which has the plus electrode 22a, and the alkalic elec- 
trolytic water 20b in the alkalic electrolytic water cell 21 b 
with the minus electrode 22b. The electrolyzation is car- 
ried out for one hour so as to obtain the acidic electrolytic 
water 20a fit for the sterilization. During the time, a lamp 
indicating that the electrolytic water is being prepared is 
turned on. It is generally said that microbes such as 
germs and the like are not alive in the environment of a 
PH of 2.7 or lower and an oxidation-reduction potential 
(ORP based on an Ag/AgC€ electrode) of 1000mV or 
higher, and therefore the acidic electrolytic water 20a 
suitable for the sterilization should have the PH of not 
higher than 2.7 and the oxidation-reduction potential of 
not lower than 1000mV. 

[0035] After the lapse of one hour, the sterilizing ap- 
paratus is ready for sterilization, and a lamp indicative 
of the completion of the preparation is turned on. The 
acidity and the oxidation-reduction potential of the acidic 
electrolytic water 20a deteriorate with time if the acidic 
electrolytic water 20a are left naturally, and are also de- 
teriorated by the sterilization operation of medical instru- 
ments to be described later. As such, in order to maintain 
the acidic electrolytic water 20a at a specific value fit for 
the sterilization at all times, the keep current of about 
1 A is fed to the plus and minus electrodes 22a and 22b 
in place of the starting current when the preparation is 
completed. It is confirmed with the use of a test paper 
that the acidic electrolytic water 20a holds the PH value 
and oxidation-reduction potential value in the above- 
mentioned predetermined range. 
[0036] The preparation for starting the sterilization is 
completed in the above-described procedures. Now, the 
operation to sterilize the endoscope 71 0 will be depicted 
below. As described with reference to Figs. 6 and 9, the 
endoscope 710 is set to the sterilizing apparatus 7. 
When a "sterilization switch" of the sterilizing apparatus 
7 is manipulated, pumps 71, 73 are activated and the 
acidic electrolytic water 20a is supplied from the acidic 
electrolytic water cell 21a to the insertion part steriliza- 
tion bath 311 of the sterilization bath 310. At the same 
time, pumps 75, 77 are driven to feed the acidic electro- 
lytic water 20a from the acidic electrolytic water cell 21 a 
into the manipulation part 713, insertion part 711 and 
connection part 71 2 of the endoscope 710. Accordingly, 
the interior of the manipulation part 713, insertion part 



711 and connection part 712 is sterilized. Because of 
the nozzle 502 set at the feed pipings 70, 72 as de- 
scribed before, the acidic electrolytic water 20a is mixed 
with the gas and the mixture is sent to the sterilization 

5 bath 311. In the sterilization bath 311, the connection 
end part 500 generates the flow of the water in the op- 
posite direction to the winding direction of the insertion 
part 711 as described above, so that the outer surface 
of the insertion part 711 can be sterilized effectively. 

w [0037] The acidic electrolytic water 20a overflowing 
from the sterilization bath 311 runs into the sterilization 
bath 31 2 and sterilizes the accessories. The acidic elec- 
trolytic water 20a flowing in the sterilization bath 312 is 
returned to the acidic electrolytic water cell 21 a through 

15 the return piping 42a because the valve 43 is closed. 
When the acidic electrolytic water 20a returning to the 
acidic electrolytic water cell 21 a passes through the filter 
60 and coarse filter 67, solid substances, etc. removed 
from the endoscope 71 0 in the sterilization operation are 

20 filtered. The PH and oxidation-reduction potential of the 
acidic electrolytic water 20a returned to the electrolytic 
cell 21 are adjusted to be the above-described values 
by the action of the keep current. The acidic electrolytic 
water 20a is again sent into the sterilization bath 311, 

25 manipulation part 71 3, insertion part 711 and connection 
part 71 2 by the pumps 71 , 73, 75, 77. 
[0038] In the above manner, the acidic electrolytic wa- 
ter 20a of the constant PH and constant oxidation-re- 
duction potential is circulated between the electrolytic 

30 cell 21 and sterilization bath 310 and between the ster- 
ilization bath 31 0 and interior of the endoscope, thereby 
sterilizing the endoscope 710. The sterilization in the 
sterilizing apparatus 7 takes 7 minutes per endoscope. 
[0039] One endoscope 71 0 is completely sterilized in 

35 the above operation and taken out from the sterilizing 
apparatus 7. Since the acidic electrolytic water 20a is 
returned to neutral water when left as it is, the acidic 
electrolytic water 20a remaining on the outer surface of 
the endoscope 710 and inside the manipulation part 

40 713, insertion part 711 and connection part 712 is re- 
turned to the original neutral electrolytic water. There- 
fore, the conventional work to rinse the disinfectant is 
eliminated, and thus the sterilizing apparatus enables 
the sterilization of endoscopes in a short time. 

45 [0040] According to the embodiments, while the acid- 
ic electrolytic water 20a is circulated, the PH and oxida- 
tion-reduction potential of the water 20a are adjusted 
and maintained at constant values, and more desirably, 
solid substances are removed. Owing to this, approxi- 

50 mately 20 endoscopes corresponding to the number of 
inspections carried out in one day can be repeatedly 
sterilized without exchanging the acidic electrolytic wa- 
ter 20a. 

[0041] After all inspections carried out in one day are 
55 finished, the discharge pipe 750 of the sterilizing appa- 
ratus 7 is inclined forward of the apparatus as shown in 
Fig. 8 to discharge the electrolytic water 20 in the elec- 
trolytic cell 21 , for example, to a bucket or the like con- 
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tainer. Since the acidic electrolytic water 20a and the 
alkalic electrolytic water 20b in the electrolytic cell 21 
are mixed when discharged from the discharge pipe 
750, the electrolytic water 20 discharged to the contain- 
er becomes neutralized water and therefore does not 
make trouble to the environment even when let out to 
the drainage. The alkaline electrolytic water 20b is 
stored in the electrolytic cell 21 so as to bring about the 
above neutralization at the discharging time. 
[0042] The acidic electrolytic water 20a maintained at 
the predetermined PH and oxidation-reduction potential 
values is circulated between the electrolytic cell 21 and 
sterilization bath 31 0 thereby to sterilize medical instru- 
ments. The time to start the next sterilization after one 
sterilization is finished is thus shortened. Regarding the 
sterilization of endoscopes, only parts of the endoscope 
in touch with the interior of the patients or humor are 
sterilized according to the embodiments, and therefore 
the endoscope can be easily set/removed to the sterili- 
zation bath 3. 

[0043] Furthermore, to sterilize the endoscopes by 
circulating the acidic electrolytic water 20a is effective 
in reducing the consumption of the acidic electrolytic wa- 
ter, and to eliminate the necessity for exchanging the 
acidic electrolytic water, and to eliminate a water feed/ 
discharge piping to the sterilizing apparatus. 
[0044] In addition, since the electrolytic water is sup- 
plied/discharged by means of the bucket or the like con- 
tainer in the embodiments, no positional limit is imposed 
to set the sterilizing apparatus. 

[0045] As is fully described hereinabove, according to 
the present invention, the acidic electrolytic water for 
sterilizing medical instruments stored in the sterilization 
bath is produced at the electrolytic cell, supplied to the 
sterilization bath and returned to the electrolytic cell from 
the sterilization bath. That is, the acidic electrolytic water 
is circulated between the electrolytic cell and the steri- 
lization bath to sterilize the medical instruments. Ac- 
cordingly, the time to start the next sterilization after the 
completion of one sterilization operation is shortened. 
Moreover, the acidic electrolytic water is used as the 
sterilization liquid and the acidic electrolytic water re- 
maining on the surface of medical instruments after the 
sterilization is neutralized with time. The sterilization liq- 
uid is accordingly not necessary to rinse after the steri- 
lization, contrary to the conventional art, thereby achiev- 
ing the sterilization of medical instruments in a short 
time. The sterilization is easily conducted simply by 
putting the medical instruments into the sterilization 
bath. 

[0046] Although the present invention has been fully 
described in connection with the preferred embodi- 
ments thereof with reference to the accompanying 
drawings, it is to be noted that the scope of the present 
invention is defined by the appended claims. 



Claims 

1. A sterilizing apparatus (7,300) for medical instru- 
ments comprising: 

5 

an electrolyzation device (2) which has an elec- 
trolytic cell (21) capable of producing, in an 
acidic electrolytic water cell (21a), acidic elec- 
trolytic water (20a) as a disinfectant by electro- 
10 lyzing electrolytic water when present in the 

electrolytic cell; 

a first sterilization bath (301, 311) capable of 
storing first medical instruments to be steri- 
lized; 

15 the apparatus having means (40, 70, 71) serv- 

ing to transfer said acidic electrolytic water 
(20a) from said acidic electrolytic water cell 
(21 a) to said first sterilization bath (301 ,311); 

20 characterised in that: 

a second sterilization bath (302, 312) capable 
of storing further medical instruments to be 
sterilized is provided; 

25 whereby the first sterilization bath (301, 311) 

and the second sterilization bath (302, 312) are 
so constructed that when the first sterilization 
bath is filled with acidic electrolytic water said 
acidic electrolytic water can overflow from said 

30 first sterilization bath (301, 311) into said sec- 

ond sterilization bath (302, 312); 
and means (42a) for guiding the acidic electro- 
lytic water (20a) from said second sterilization 
bath (302, 312) back into the acidic electrolytic 

35 water cell (21a) of the electrolyzation device 

(2). 

2. A sterilizing apparatus as defined in Claim 1 where- 
in the first sterilization bath (301 , 31 1 ) is of annular 

40 form to facilitate the placing of an internal insertion 
part (711) of an endoscope (710) therein; and the 
second sterilization bath (302, 312) is integrally 
formed with the first sterilization bath (301 ,311) and 
located at a central part of the annular first steriliza- 

45 tion bath. 

3. A sterilizing apparatus as defined in Claim 2 and 
wherein a metal netting (313) is accommodated in 
the second sterilization bath (302, 312) for the plac- 

50 ing therein of accessories of an endoscope (710) 
as well as other medical instruments. 

4. A sterilizing apparatus as defined in any of Claims 
1 to 3 and comprising a power source (23) for feed- 

55 jng a starting current of not larger than 5A for the 
electrolyzation to the electrolytic water until the 
electrolytic water reaches a target specific value. 
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5. A sterilizing apparatus for medical instruments ac- 
cording to Claim 4, wherein the electrolyzation de- 
vice includes means for feeding a keep current of a 
smaller value than the starting current for electro- 
lyzation in order to maintain the target specific value 5 
after the electrolytic water has reached the target 
specific value, to the electrolytic cell in place of the 
electrolyzation starting current. 

6. A sterilizing apparatus for medical instruments ac- 10 
cording to any one of Claims 1 to 5, wherein the 
circulation device is provided with a feed piping (70) 
connecting the electrolytic cell with the first sterili- 
zation bath (310, 311), a return piping (42a) for re- 
turning the acidic electrolytic water from the second 15 
sterilization bath (302, 312) to the electrolytic cell 
(21a), and a pump (71) set at the feed piping (70) 

for feeding the acidic electrolytic water from the 
acidic electrolytic water cell (21 a) to the first sterili- 
zation bath (301, 310). 20 

7. A sterilizing apparatus for medical instruments ac- 
cording to Claim 6, wherein the return piping is pro- 
vided with a removing member (60) for removing 
solid substance included in the acidic electrolytic 25 
water returning from the second sterilization bath 
(302, 31 2) to the acidic electrolytic water cell (21 a). 

8. A sterilizing apparatus for medical instruments ac- 
cording to Claims 6 or 7, wherein a connection end 30 
part (500) where the feed piping is connected with 

the first sterilization bath generates a flow of the 
acidic electrolytic water in the first sterilization bath. 

9. A sterilizing apparatus for medical instruments ac- 35 
cording to any one of Claims 6 to 8, wherein the 
feed piping (52, 56) has a gas feeder (502) to allow 

a gas to be included in the acidic electrolytic water 
supplied to the first sterilization bath. 

40 

10. A sterilizing apparatus for medical instruments ac- 
cording to any one of Claims 1 to 9, wherein the 
electrolyzation device (2) has an ion exchange film 
(24) for the production of the acidic electrolytic wa- 
ter fitted in the electrolytic cell (21 ). 45 

11. A sterilizing apparatus for medical instruments ac- 
cording to any one of Claims 1 to 10, wherein the 
electrolytic water is a 0.05% aqueous solution of so- 
dium chloride. 50 

12. A sterilizing apparatus for medical instruments ac- 
cording to any one of Claims 6 to 1 1 , wherein, when 
one of the medical instruments is an endoscope, the 
feed piping is provided with a first feed piping (70, 55 
72) for feeding the acidic electrolytic water (20a) to 

the first sterilization bath (311) and a second feed 
piping (74, 76) which has detachable means for 



coupling to the endoscope and is capable when 
coupled to the endoscope of feeding the acidic elec- 
trolytic water into the endoscope. 

13. A sterilizing method for medical instruments com- 
prising: 

providing a sterilizing apparatus according to 
any of claims 1-12 
and then carrying out: 

a producing step whereby acidic electrolyt- 
ic water is produced as a disinfectant by 
electrolyzing electrolytic water stored in the 
electrolytic cell; 

a setting step whereby medical instru- 
ments to be sterilized are set in the first and 
second sterilization baths; and 
a circulation/sterilizing step whereby the 
acidic electrolytic water is circulated be- 
tween the acidic electrolytic water cell 
(21a) and the first sterilization bath 
(301,311) thereby sterilizing medical in- 
struments placed in said first sterilization 
bath; permitting acidic electrolytic water in 
said first sterilization bath to overflow into 
said second sterilization bath (302, 312); 
and permitting acidic electrolytic water to 
flow from said second sterilization bath 
back into said acidic electrolytic water cell 
(21a) of the electrolyzation device (2). 

14. A sterilizing method for medical instruments ac- 
cording to Claim 13 wherein the acidic electrolytic 
water produced in the electrolytic cell by the elec- 
trolyzation device has a PH of not larger than 2.7 
and an oxidation-reduction potential of not smaller 
than 1000mV. 

15. A sterilizing method according to claim 13, whereby 
the sterilizing apparatus provided comprises a pow- 
er source according to claim 4 which feeds a start- 
ing current in said producing step for the electro- 
lyzation to the electrolytic water of not larger than 
5A to prevent the electrolytic water from being sud- 
denly electrolyzed and so to restrict the generation 
of free chlorine until the electrolytic water reaches 
a target specific value. 

16. A sterilization method according to Claim 13 or 
Claim 15 wherein the medical instruments are en- 
doscopes and accessories of the endoscopes. 



Patentanspruche 

1. Sterilisationsvorrichtung (7, 300) fur medizinische 
Instrumente, umfassend: 
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eine Elektrolysevorrichtung (2), die eine Elek- 
trolysezelle (21) aufweist, welche dazu geeig- 
net ist, in einer sauren elektrolytischen Wasser- 
zelle (21a) saures elektrolytisches Wasser 
(20a) als ein Desinfektionsmittel durch Elektro- 
lisieren elektrolytischen Wassers, wenn in der 
elektrolytischen Zelle vorhanden, herzustellen; 

ein erstes Sterilisationsbad (301 ,311) geeignet 
zur Ablage zu sterilisierender erster medizini- 
scher Instrumente; 

wobei die Vorrichtung Mittel (49, 70, 71) aufweist, 
die dazu dienen, das saure elektrolytische Wasser 
(20a) von der sauren elektrolytischen Wasserzelle 
(21a) zu dem ersten Sterilisationsbad (301, 311) 
weiterzuleiten; dadurch gekennzeichnet, dass 
ein zweites Sterilisationsbad (302, 312) geeignet 
zur Ablage weiterer zu sterilisierender medizini- 
scher Instrumente vorgesehen ist; wobei das erste 
Sterilisationsbad (301, 311) und das zweite Sterili- 
sationsbad (302, 312) derart gestaltet sind, dass 
wenn das erste Sterilisationsbad mit saurem elek- 
trolytischem Wasser gefullt ist, das saure elektroly- 
tische Wasser von dem ersten Sterilisationsbad 
(301 , 31 1 ) in das zweite Sterilisationsbad (302, 31 2) 
uberstromen kann; und 

Mittel (42a) zum Leiten des sauren elektrolytischen 
Wassers (20a) von dem zweiten Sterilisationsbad 
(302, 312) zuruck in die saure elektrolytische Was- 
serzelle (21 a) der Elektrolyseeinrichtung (2), vorge- 
sehen sind. 

2. Sterilisationsvorrichtung nach Anspruch 1, wobei 
das erste Sterilisationsbad (301 ,311) ringformig ist, 
urn das Platzieren eines internen Einfuhrteils (711) 
eines Endoskops (710) darin zu vereinfachen, und 
das zweite Sterilisationsbad (302, 312) integral mit 
dem ersten Sterilisationsbad (301 ,311) ausgebildet 
und in einem Mittelabschnitt des ringformigen er- 
sten Sterilisationsbads angeordnet ist. 

3. Sterilisationsvorrichtung nach Anspruch 2, wobei 
ein Metallmaschenwerk (313) in dem zweiten Ste- 
rilisationsbad (302, 312) aufgenommen ist, urn dar- 
in Zubehor eines Endoskops (710), sowie andere 
medizinische Instrumente zu platzieren. 

4. Sterilisationsvorrichtung nach einem der Anspru- 
che 1 bis 3, umfassend eine Energiequelle (23) zum 
Speisen eines Startstroms nicht groBer als 5 A fur 
die Elektrolyse des elektrolytischen Wassers, bis 
das elektrolytische Wasser eine spezifischen Ziel- 
wert erreicht. 

5. Sterilisationsvorrichtung fur medizinische Instru- 
mente nach Anspruch 4, wobei die Elektrolyseein- 
richtung Mittel zum Speisen eines Haltestroms mit 



einem kleineren Wert als dem des Startstroms fur 
die Elektrolyse zu der Elektrolysezelle anstelle des 
Elektrolysestartstroms umfasst, urn den spezifi- 
schen Zielwert, nachdem das elektrolytische Was- 
5 ser den spezifischen Zielwert erreicht hat, aufrecht 

zu erhalten. 

6. Sterilisationsvorrichtung fur medizinische Instru- 
mente nach einem der Anspruche 1 bis 5, wobei die 

10 Zirkulationseinrichtung mit einem Zufuhrrohrlei- 
tungssystem (70), das die Elektrolysezelle mit dem 
ersten Sterilisationsbad (31 0, 31 1 ) verbindet, einem 
Ruckfuhrrohrleitungssystem (42a) zum Zuruckfuh- 
ren des sauren elektrolytischen Wassers von dem 

15 zweiten Sterilisationsbad (302, 31 2) zu der Elektro- 
lysezelle (21a), und einer Pumpe (71), vorgesehen 
an dem Zufuhrrohrleitungssystem (70) zum Spei- 
sen des sauren elektrolytischen Wassers, von der 
sauren elektrolytischen Wasserzelle (21a) zu dem 

20 ersten Sterilisationsbad (301 , 31 0), vorgesehen ist. 

7. Sterilisationsvorrichtung fur medizinische Instru- 
mente nach Anspruch 6, wobei das Ruckfuhrrohr- 
leitungssystem mit einem Filter (60) zum Entfernen 

25 von Festkorpersubstanzen ausgestaltet ist, die in 
dem sauren elektrolytischen Wasser enthalten 
sind, welches von dem zweiten Sterilisationsbad 
(302, 312) zu der sauren elektrolytischen Wasser- 
zelle (21a) zuruckgefuhrt wird. 

30 

8. Sterilisationsvorrichtung fur medizinische Instru- 
mente nach Anspruch 6 oder 7, wobei ein Verbin- 
dungsendteil (500), an dem das Zufuhrrohrleitungs- 
system mit dem ersten Sterilisationsbad verbunden 

35 ist, eine Stromung des sauren elektrolytischen 
Wassers in dem ersten Sterilisationsbad erzeugt. 

9. Sterilisationsvorrichtung fur medizinische Instru- 
mente nach einem der Anspruche 6 bis 8, wobei 

40 das Zufuhrrohrleitungssystem (52, 56) eine Duse 
(502) aufweist, urn es einem Gas zu erlauben, in 
das saure elektrolytische Wasser eingebracht zu 
werden, welches dem ersten Sterilisationsbad zu- 
gefuhrt wird. 

45 

10. Sterilisationsvorrichtung fur medizinische Instru- 
mente nach einem der Anspruche 1 bis 9, wobei die 
Elektrolyseeinrichtung (2) eine lonenaustauschfo- 
lie (24) zur Herstellung des sauren elektrolytischen 

50 Wassers aufweist, die in die Elektrolysezelle (21) 
gesetzt ist. 

11. Sterilisationsvorrichtung fur medizinische Instru- 
mente nach einem der Anspruche 1 bis 10, wobei 

55 das elektrolytische Wasser eine flussige 0,05%-ige 
Natriumchloridlosung ist. 

12. Sterilisationsvorrichtung fur medizinische Instru- 
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mente nach einem der Anspruche 6 bis 11, wobei 
wenn eines der medizinischen Instrumente ein En- 
doskop ist, das Zufuhrrohrleitungssystem mit ei- 
nem ersten Zufuhrrohrleitungssystem (70, 72) zum 
Speisen des sauren elektrolytischen Wassers (20a) 5 
zu dem ersten Sterilisationsbad (311) und einem 
zweiten Zufuhrrohrleitungssystem (74, 76), wel- 
ches abnehmbare Mittel zum Ankoppeln an das En- 
doskop umfasst und geeignet ist, wenn mit dem En- 
doskop gekoppelt, das saure elektrolytische Was- 10 
ser in das Endoskop zu speisen, ausgestattet ist. 

13. Sterilisationsverfahren fur medizinische Instrumen- 
te, umfassend: 

15 

Bereitstellen einer Sterilisationsvorrichtung ge- 
maG einem der Anspruche 1 bis 12 und im An- 
schluss Ausfuhren 

eines Herstellungsschritts, wobei saures elek- 20 
trolytisches Wasser als ein Desinfektionsmittel 
durch Elektrolyse von elektrolytischem Wasser 
gespeichert in der Elektrolysezelle hergestellt 
wird; 

25 

einem Einsetzschritt, wobei zu sterilisierende 
Instrumente in das erste und zweite Sterilisati- 
onsbad eingesetzt werden; und 

einem Zirkulations/Sterilisationsschritt, wobei 30 
das saure elektrolytische Wasser zwischen der 
sauren elektrolytischen Wasserzelle (21a) und 
dem ersten Sterilisationsbad (301, 311) zirku- 
liert wird, wodurch die in dem ersten Sterilisa- 
tionsbad platzierten medizinischen Instrumen- 35 
te sterilisiert werden, wobei es saurem elektro- 
lytischem Wasser in dem ersten Sterilisations- 
bad erlaubtwird, in das zweite Sterilisationsbad 
(302, 312) uberzustromen und wobei es dem 
sauren elektrolytischem Wasser erlaubt ist, von 40 
dem zweiten Sterilisationsbad zuruck in die 
saure elektrolytische Wasserzelle (21a) der 
Elektrolyseeinrichtung (2) zuruckzustromen. 

14. Sterilisationsverfahren fur medizinische Instrumen- 45 
te nach Anspruch 13, wobei das in der Elektrolyse- 
zelle durch die Elektrolyseeinrichtung hergestellte 
saure elektrolytische Wasser einen pH-Wert nicht 
groBer als 2,7 und ein Oxidationsreduktionspoten- 

tial nicht kleiner als 1000 mV aufweist. 50 

15. Sterilisationsverfahren nach Anspruch 13, wobei 
die bereitgestellte Sterilisationsvorrichtung eine 
Energiequelle gemaR Anspruch 4 umfasst, die bei 
dem Herstellungsschritt einen Startstrom zur Elek- 55 
trolyse des elektrolytischen Wassers nicht groGer 

als 5 A einspeist, bis das elektrolytische Wasser ei- 
nen spezifischen Zielwert erreicht, urn zu verhin- 



dern, dass das elektrolytische Wasser schlagartig 
elektrolysiert wird und somit urn die Erzeugung von 
freiem Chlor einzuschranken. 

16. Sterilisationsverfahren nach Anspruch 13 oder 15, 
wobei die medizinischen Instrumente Endoskope 
und Zubehorteile der Endoskope sind. 



Revendications 

1. Dispositif de sterilisation (7, 300) pour instruments 
medicaux, comprenant : 

un dispositif d'electrolyse (2) qui comporte une 
cellule d'electrolyse (21 ) susceptible de produi- 
re, dans une cellule a eau d'electrolyse acide 
(21 a), de I'eau d'electrolyse acide (20a) comme 
disinfectant en electrolysantde I'eau d'electro- 
lyse lorsqu'elle est presente dans la cellule 
d'electrolyse ; 

un premier bain de sterilisation (301 ,311) sus- 
ceptible de stocker des premiers instruments 
medicaux devant etre sterilises ; 
le dispositif comportant des moyens (40, 70, 
71 ) servant a transferer ladite eau d'electrolyse 
acide (20a) de ladite cellule a eau d'electrolyse 
acide (21a) audit premier bain de sterilisation 
(301, 311) ; 

caracterise en ce que : 

un deuxieme bain de sterilisation (302, 312) 
susceptible de stocker d'autres instruments 
medicaux devant etre sterilises est present ; 
le premier bain de sterilisation (301, 311) et le 
deuxieme bain de sterilisation (302, 312) etant 
construits de telle sorte que, lorsque le premier 
bain de sterilisation est rempli par de I'eau 
d'electrolyse acide, ladite eau d'electrolyse aci- 
de peut deborder dudit premier bain de sterili- 
sation (301, 311) dans ledit deuxieme bain de 
sterilisation (302, 312) ; 
et des moyens (42a) pour guider I'eau d'elec- 
trolyse acide (20a) a partir dudit deuxieme bain 
de sterilisation (302, 312) pour revenir dans la 
cellule a eau d'electrolyse acide (21a) du dis- 
positif d'electrolyse (2). 

2. Dispositif de sterilisation selon la revendication 1, 
dans lequel le premier bain de sterilisation (301, 
311) est de forme annulaire pour faciliter la dispo- 
sition d'une partie d'insertion interne (711) d'un en- 
doscope (71 0) a I'interieur de celui-ci ; et le deuxie- 
me bain de sterilisation (302, 312) est forme de fa- 
con integree avec le premier bain de sterilisation 
(301 , 311), et dispose dans une partie centrale du 
premier bain de sterilisation annulaire. 
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3. Dispositif de sterilisation selon la revendication 2, 
et dans lequel un treillis metallique (313) est dispo- 
se dans le deuxieme bain de sterilisation (302, 31 2) 
pour la disposition a I'interieur de celui-ci d'acces- 
soires d'un endoscope (71 0) ainsi que d'autres ins- 5 
truments medicaux. 

4. Dispositif de sterilisation selon Tune quelconque 
des revendications 1 a 3, et comprenant une source 
d'alimentation (23) pour delivrer a I'eau d'electroly- 10 
se un courantde demarrage qui n'estpas superieur 

a 5 A pour le processus d'electrolyse jusqu'a ce que 
I'eau d'electrolyse atteigne une valeur specifique vi- 
see. 

15 

5. Dispositif de sterilisation pour instruments medi- 
caux selon la revendication 4, dans lequel le dispo- 
sitif d'electrolyse comprend des moyens pour deli- 
vrer a la cellule d'electrolyse, a la place du courant 

de demarrage de processus d'electrolyse, un cou- 20 
rant de maintien d'une valeur plus faible que le cou- 
rant de demarrage pour le processus d'electrolyse 
afin de maintenir la valeur specifique visee apres 
que I'eau d'electrolyse aitatteint la valeur specifique 
visee. 25 

6. Dispositif de sterilisation pour instruments medi- 
caux selon I'une quelconque des revendications 1 
a 5, dans lequel le dispositif de circulation est muni 
d'un tuyau de delivrance (70) reliant la cellule 30 
d'electrolyse au premier bain de sterilisation (310, 

311 ), d'un tuyau de retour (42a) pour renvoyer I'eau 
d'electrolyse acide du deuxieme bain de sterilisa- 
tion (302, 312) a la cellule d'electrolyse (21a), et 
d'une pompe (71) disposee dans le tuyau de deli- 35 
vrance (70) pour delivrer I'eau d'electrolyse acide 
de la cellule a eau d'electrolyse acide (21 a) au pre- 
mier bain de sterilisation (301, 310). 

7. Dispositif de sterilisation pour instruments medi- 40 
caux selon la revendication 6, dans lequel le tuyau 

de retour est muni d'un filtre (60) pour retirer les 
substances solides incluses dans I'eau d'electroly- 
se acide revenant du deuxieme bain de sterilisation 
(302, 312) a la cellule a eau d'electrolyse acide 45 
(21a). 

8. Dispositif de sterilisation pour instruments medi- 
caux selon la revendication 6 ou 7, dans lequel une 
partie d'extremite de raccordement (500) ou le 50 
tuyau de delivrance est raccorde au premier bain 

de sterilisation genere un ecoulement de I'eau 
d'electrolyse acide dans le premier bain de sterili- 
sation. 

55 

9. Dispositif de sterilisation pour instruments medi- 
caux selon I'une quelconque des revendications 6 
a 8, dans lequel le tuyau de delivrance (52, 56) com- 



porte une buse (502) pour permettre a un gaz d'etre 
inclus dans I'eau d'electrolyse acide delivree au 
premier bain de sterilisation. 

10. Dispositif de sterilisation pour instruments medi- 
caux selon I'une quelconque des revendications 1 
a 9, dans lequel le dispositif d'electrolyse (2) com- 
porte un film d'echange d'ions (24) pour la produc- 
tion de I'eau d'electrolyse acide, dispose dans la 
cellule d'electrolyse (21). 

11. Dispositif de sterilisation pour instruments medi- 
caux selon I'une quelconque des revendications 1 
a 1 0, dans lequel I'eau d'electrolyse est une solution 
aqueuse a 0,05% de chlorure de sodium. 

12. Dispositif de sterilisation pour instruments medi- 
caux selon I'une quelconque des revendications 6 
a 1 1 , dans lequel, lorsque I'un des instruments me- 
dicaux est un endoscope, le tuyau de delivrance est 
muni d'un premier tuyau de delivrance (70, 72) pour 
delivrer I'eau d'electrolyse acide (20a) au premier 
bain de sterilisation (311) et d'un deuxieme tuyau 
de delivrance (74, 76) qui comporte des moyens de- 
tachables pour le couplage a I'endoscope et qui 
sont susceptibles, lorsqu'ils sont couples a I'endos- 
cope, de delivrer I'eau d'electrolyse acide a I'inte- 
rieur de I'endoscope. 

1 3. Procede de sterilisation pour instruments medicaux 
comprenant : 

la disposition d'un dispositif de sterilisation se- 
lon I'une quelconque des revendications 1 a 
12; 

et la mise en oeuvre ensuite : 

d'une etape de production grace a laquelle 
de I'eau d'electrolyse acide est produite 
comme disinfectant en electrolysant de 
I'eau d'electrolyse stockee dans la cellule 
d'electrolyse ; 

d'une etape de mise en place grace a la- 
quelle des instruments medicaux devant 
etre sterilises sont disposes dans les pre- 
mier et deuxieme bains de sterilisation ; et 
d'une etape de circulation/sterilisation gra- 
ce a laquelle on fait circuler I'eau d'electro- 
lyse acide entre la cellule a eau d'electro- 
lyse acide (21a) et le premier bain de ste- 
rilisation (301, 311), de facon a steriliser 
ainsi des instruments medicaux disposes 
dans ledit premier bain de sterilisation ; ou 
permet a I'eau d'electrolyse acide dans le- 
dit premier bain de sterilisation de debor- 
der dans ledit deuxieme bain de sterilisa- 
tion (302, 312) ; etou permet a I'eau d'elec- 
trolyse acide de s'ecouler a partir dudit 
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deuxieme bain de sterilisation pour revenir 
dans ladite cellule a eau d'electrolyse aci- 
de (21 a) du dispositif d'electrolyse (2). 

14. Procede de sterilisation pour instruments medicaux 5 
selon la revendication 13, dans lequel I'eau d'elec- 
trolyse acide produite dans la cellule d'electrolyse 
par le dispositif d'electrolyse a un pH qui n'est pas 
superieura2,7 etun potentield'oxydo-reductionqui 
n'est pas inferieur a 1 000 mV. 10 

15. Procede de sterilisation selon la revendication 13, 
dans lequel le dispositif de sterilisation fourni com- 
prend une source d'alimentation selon la revendi- 
cation 4, qui delivre a I'eau d'electrolyse, lors de la- 15 
dite etape de production, un courant de demarrage 
pour le processus d'electrolyse, qui n'est pas supe- 
rieur a 5 A, de facon a empecher I'eau d'electrolyse 
d'etre electrolysee brutalement, et a restreindre ain- 

si la generation de chlore libre jusqu'a ce que I'eau 20 
d'electrolyse ait atteint une valeur specifique visee. 

16. Procede de sterilisation selon la revendication 13 
ou la revendication 15, dans lequel les instruments 
medicaux sont des endoscopes et des accessoires 25 
des endoscopes. 
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(54) Sterilizing apparatus and method for medical instruments 



(57) The present invention provides a sterilizing 
apparatus and a sterilizing method for medical instru- 
ments enabling easy sterilization of medical instruments 
in a short time. 

There are provided an electrolyzation device (2) 
which produces acidic electrolytic water (20a) as a ster- 
ilization liquid by electrolyzing electrolytic water (20) 
stored in an electrolytic cell (21), a sterilization bath (3) 
for storing medical instruments to be sterilized by the 
acidic electrolytic water, and a circulation device (4) 
which circulates the acidic electrolytic water between 
the electrolytic cell and sterilization bath thereby to ster- 
ilize the medical instruments. 
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